Definition: Let F be a field. A subfield of F is a subset K ⊂ F with 1 F ∈ K which is closed under the field operations. The prime subfield is the intersection of all subfields of F :
Proposition 3: Let F be a finite field. Then |F | = p n , where p = char(F ) and n = [F :
Proposition 4: Let R be a commutative ring with char(R) = p, where p is prime. Then
(1) (x + y) p = x p + y p , for all x, y ∈ R.
Thus, the rule σ p (x) = x p defines a ring homomorphism σ p : R → R, called the Frobenius map.
Corollary: If F is a finite field of char(F ) = p, then σ p is bijective and hence is an automorphism of F. Moreover,
Theorem 4: Let F be a finite field of char(F ) = p.
Then there exists an irreducible polyonomial f ∈ F p [X] such that A f := F p [X]/(f ) F.
